Injection is the delivery of medication into the tissues. It is the administration of medication by means of a needle (cannula) into the body tissues, cavities or blood vessels. An injection is one of aseptic procedures, i.e. those that require the use of sterile equipment, sterile medication, and treatment in compliance with the principles of asepsis. Failure to observe these rules as well as those that have to be followed in connection with the delivery of medication regardless of the route of administration may result in many complications. The administration of medications by paramedics is one of their competencies defined in the Regulation of Health Minister of 20 April 2016 on the medical emergency treatment and health services other than medical emergency treatment that can be provided by a paramedic. A paramedic can himself administer 47 drugs specified in the foregoing Regulation, and he can also administer other drugs as ordered by a doctor. The article describes the principles of safe intramuscular injection as one of the methods of administering medication in emergency medicine.
Apart from intravenous injections, intramuscular injections are a frequent treatment procedure carried out by paramedics. The correct carrying out of a procedure is a condition for the safe provision of assistance to patients and for the protection of them from complications following the intramuscular administration of the drug.
Although the deltoid muscle, the quadriceps femoris, the gluteus muscle on the abdominal or on dorsal side can be chosen for intramuscular injection, it should be remembered that the best conditions for drug absorption are in a well-developed large-mass muscle, well blood-supplied, distant from larger blood vessels and nerves. The muscle that satisfies the foregoing conditions is the gluteus muscle on the dorsal side, which was previously used for intramuscular injections as a standard. The site of needle insertion was located on the basis of the socalled quadrant method [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] .
In the early twenty-first century in literature there emerged criticism of the use of gluteus muscles on the dorsal side for intramuscular injections (Nikolaus Hildebrand). The justification for criticism was the argument that in the quadrant method the location of the site of needle insertion has no relation to the
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The administration of medications by paramedics is one of their competencies defined in the Regulation of Health Minister of 20 April 2016 on the medical emergency treatment and health services other than medical emergency treatment that can be provided by a paramedic [1] [2] .
A paramedic can himself administer 47 drugs specified in the foregoing Regulation, and he can also administer other drugs as ordered by a doctor. Drugs used in medical emergency services have different forms (pill, aerosol for sublingual administration, nebulization suspension, intrarectal infusion, suppository, gel, gas, injection solution, solution for intravenous infusion) and different routes of delivery. The following routes of medication administration have been distinguished:
Enteral routes, via the alimentary canal:
Department of Emergency Medicine, Faculty of Health Sciences, Medical University of Lublin, Poland bone reference point and poses a risk of piercing the sciatic nerve. After abandoning the location of injection into the welldeveloped gluteus muscles on the dorsal side, the von Hochstetter and Sachtleben method of injection into the gluteus medius muscle on the abdominal side was recommended for universal use [6] . In this method, the drug is administered into the muscle with less mass; furthermore, despite the use of the bone reference point, there is a high risk of selecting different sites of needle insertion in the same patient by many medical paramedics or other personnel because of differences in their hand sizes and finger length.
recommended technique for choosing a puncture site On the basis of the old method and the subsequent changes, a new method of locating the site of needle insertion was developed and published in 2010, which combines safety (bone reference point) and favorable conditions for absorption of the drug administered intramuscularly (the gluteus muscle on the dorsal side). Moreover, an advantage of the new method is greater comfort for the patient because in order to locate the insertion site, it is enough to bare only the upper part rather than the whole buttock, which also facilitates the paramedic's work, particularly in the case of an uncooperative patient. The patient's optimum position with the use of the new way of locating the site of needle insertion into the gluteus muscle on the dorsal side is the lateral position with a slightly bent leg at the top. The admissible positions are also the position on one's stomach with the toes pointing to the other foot and the sitting position propped on the flank, with the relaxed and slightly bent leg on the injection side. In order to determine the site of needle insertion the buttock breadth is defined by two parallel lines: the spinal line and the medial axillary line. The buttock is then vertically divided by half and the outer half is divided once again by half. From the anterior superior iliac spine, a horizontal line is drawn which, at the intersection with the vertical line defining one fourth of the outer part of the buttock, determines the safe site of injection far away from the sciatic nerve, with a simultaneous access to large mass muscle. (Figure 1a, 1b) [5] .
The essence of intramuscular injection is to inject the correct drug into the muscle, observing the principles of asepsis. The correct drug is to be understood as one on whose packaging there is information indicating intramuscular administration (an isotonic drug in a watery, oily or crystalline form or in a suspension form), a drug within its expiry date, with an unchanged appearance; one that contains the correct dose and has been administered to the right patient.
The volume of the drug being administered should be adjusted to muscle mass. An adult with normal musculature can be given a maximum of 5 ml into the gluteus muscle on the dorsal or abdominal side, as well as into the quadriceps femoris, and up to 2 ml into the deltoid muscle. In the case of too small muscle mass, the necessity of reducing the volume of the drug administered into one site or administering it via an alternative route should be considered. In newborns and infants aged up to three months who do not have sufficiently developed muscle tissue, intramuscular injections are ruled out in order to minimize the risk of damage to muscle tissue [13] .
In an intramuscular injection, the needle is inserted at an angle of 90 o in relation to the body surface with the skin between the thumb and index finger being simultaneously stretched to obtain the shortest route to the muscle and minimize the pain of the needle passing through the skin. The needle is inserted at a depth necessary for inserting its cutting edge into the muscle, but no deeper than ¾ of its length [3] [4] [5] 7, 11] .
A specific and absolute contraindication against administering the drug intramuscularly is centralization of circulation (shock, hypothermia) and proneness to bleeding (hemorrhagic diathesis, hemophilia, treatment with antithrombotic drugs).
A relative contraindication that necessitates the choice of an alternative site of injection or search for effective solutions is the affected tissue on the site of potential needle insertion (reddening, edema, rash, birthmark, scar, intumescence, abscess, fibrosis of subcutaneous tissue, wounds, and others), the inaccessible site (e.g. covered with a plaster jacket), lack of the patient's consent or the insufficient skill of the injector [3] [4] [5] 11] .
In order to prevent complications of intramuscular injections, it is necessary to:
• apply the principles of asepsis • eliminate errors (check the drug, the doctor's order, identify the patient correctly) • prevent the needle from breaking (stabilize the needle properly as well as the hands of the injector, inform the patient about the moment of needle insertion, use help if it is necessary to stabilize the patient, do not introduce the needle as deep as its hub) • administer the drug through a needle of proper length to deliver the drug to muscle tissue • aspirate before administering the drug to prevent the Hoigne or Nicolau syndrome • administer the drug at moderate speed • ensure the patient's safety and the possibility of relaxing the punctured muscles • do not combine different drugs in one syringe • choose the site of needle insertion with a safe technique to maintain a distance from the sciatic nerve and large blood vessels
The technique of administering two drugs in one injection using the change in the direction of the needle is of the question. The justification for this contraindication is the failure to maintain the right angle in reaching the muscle [14] .
The current medical reality is fairly complicated. The patient undergoes many invasive treatments, procedures, interventions using modern equipment, and therapies intended to help the patient; however, for this to happen it is necessaryalways and with each intervention to the patient -to be guided by the principle of Hippocrates, the father of medicine "First do no harm". These words are a manifestation of the genius of the human mind and heart, which have to be adopted as their own by all healthcare personnel so as to preserve the ethos and humanism of the profession and give the patient a sense of security in a difficult health situation.
